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nrrROOOCT IO.. 

On Au;ust 29-10, l'.972,, at the re-qui!-!!l.t of the Enforc.Ment Ohhio" ~f 
R~ton ~Jil, • benth1c Sur"'lley llll1 'onducted on Flat Ct"te'k and the Salt 
Rt~e~ ne.~ Thayrie~ Wyoming, by Ron.ald M. Eddyt a biolog1st from t~e 
Sull""V~1111nct and Anal~1s Otv1ston. and Tha.as Will1ngh1~ from t~e Per· 
•1t~ Brine~. The surt1ey .-as conducted to det~.,,.in~ t>Q~stble eft~ct~ on 
Flat Cr@@~ and t~e Selt ~ive~ of whey 1~d raw sew.a~ discharged fl"Om 
thll!' Star V1 l l ey DI i ry. T"- effl '-l~t of whey 1.nd 5.ewqit from Ute ~1 i ''"1 
and a5~~ct1t~ n1~t.a'-lr&nt 1~ dtschi~ged dir~tly 1"to Flat Cretk. ~opro~i-
1111tt!ly two •ile1 dc!llftst~ fro!ft the effluent d1~cha~. Flat C~k fl~ 
1nto tile Salt R1~e~ (Fi91Jre 1). 

METHODS ArtO MAtERIALS 

All quantitati~e ~•~le, wer-e collettl!d wtth a squar!·foot Su~be~ ~•r,..>1e~. 
Qua Hu t·he samc:i 1 es were co 11 Kted both by l"f!llllO\I t ng t>MJtl'11 $1\'IS f ram se le~ted 
"'tltts ind d•br1s by hind and w1th th• u5~ of a 1arge dip l"lllt. All sa111ples 
""!re preserved tn lr>I forraelin 1.nd tr1n1ported tc thll!' R1gion VIJl Btolo-gy 
laboratory in Dt~v•r. Colorado. for proc•11ing. 

f1g~re 1 shows t~ lacation of each s1.ipling st1.tton on Flat Cre-ek and 
the Sltlt River. A de~~rfption of t~e pnysfc•1 cha~acter1stie$ of each 
5t.t~on is g1ven 1n lible l. 

RESUlTS AND UISCUSSTON 

The results of the Flat Crt!~k benthic sul"'l'eJ' are sh~ tn Tabl~ 2. ~ll 
org4n1itlls weN! clasi1ffed to th~ lowest t1~tnom1~ level pcl5stble. 

TllllCI Su~be~ Sl"'Ples W!re taken &tall ~titians except Fc-n1-l and rc-01-2. 
Th~ quantity of arg4ni~5 collectle'd frQlll the Surber sam~l~s tak~" 1t ea~~ 
5 ti ti on '!IMS 1 Yttragtd for each s tatfo" al"d tti11t va 1 tM!~ t·ecordl'd t P'I Table 2 • 

For the pu~pose of th1$ ~~scuS510~, orga~isnrs '"'1'1 be ~16SSif1ed ~tcord· 
1nq tG t~~1r se"sitivity to organic i>ellut1on as pollution s11tnsft}ve, 
p0llutton intermediate~ and p0llutton tole~ant. Pollu• ' 'n s~n~ittve 
or9-1n1$m5 ~re thOse wh1ch c~nnot ~fthstand ~Jor reoducttons of d~ssolved 
oxygen ~r tne $mcther1ng effect of sl~ge d~~stts often assoctat@d ~ith 
~rg.anic pallution. With a 111'1Dder1te r~octton of thf d1~sol~ttd oxy~~ 
concentr1tto~, the number ll'lld kinds of ~ll~tion sensitt~@ o~gan1!1.1'1~ 
decrease wtth a" a~soc1ated i~trease fn p0llution lntennedt1t~ and pollu­
tion to hunt orqanhms. W1th still further nduct1ons ci.f dhsohe-d 
o~gen. the pollutton intenn!diat@ organi!nt.s d~T"@i.Se with pollution 
tal!rant o~gani$111$ ~omtn.g ~!dOflltnant. 

Of th! majo~ o..-gantsnK co1le-ctf!od frOlll flat Cre@k, Ephtlft~\~pt~'l.4 (wiayfl1es), 
T.u~p.tMa. { cadd h fl i es) • and Pl e.t.epte"<~ (~to Mfl 1 ~!.) a f"@ exaflll) 1 H af 
pollution s.l!'ns.Hive ar~n1 s.ms. whfht Sdtld. .. idttt. (bhckfHes) ~nd C~iso~~i.da~ 
(~tdges) ar~ e~ampies Df pollut1on intermediate fonns. 
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!AllU l 

S!itlt~ Stlt1o~ 0.1cti;tto~1 for 
r I at c rtt " tht sa1 \. 1!€ Ni!j, ~~ftCI 

St.t1on Locatto~11 Bottom T nit Str1• Wtdt~ ~!!E!. ~.~C!tf r•fiH! 1, It n 

f'C:·U F•!t Creek - eO yal"Os u01t,....m 75~ rock ;lll ft . llo t t4lf9 r a1111 l ttf I 1 C 011tf"l'd w 1 t II 
of eff'l uent. 2~~ gT"ave-1 e•~•1,ty1 ~~I Of aio.. 1114 

·~·•ti' DI 1nu . 

FC·O ~ H llbovei • ~ual •uth~ 
u~h. 

~C:-[ Star Y11ie1 O.tr1 effluent 
t.tk.en dtreetlt fr'Oll tl\e 14h-
~ pr1or t.o dt~h•rie 1nto 
Fl•t Crnt. 

f'C:·C·-t na t Cnek - 2'0 1•n:is dow • 1S\ rocl! 20 fl. l'citt~. al~e. •nd •~t1t ~•anti 
5 t,.n• of effl 111nt d 1 t.c~ r"9f. 2si 9r•ff'l ~~we~ wtt~ t~+ct 1,,...,. o-1 co~· 
~fflu•~t 11d• of strtt.flll. 9111 td llflt)' . 

'"' FC·D1-2 s.&iDt H llbovc • OCl~!i 1 t4I 5 ide r.o i::l1po11 ti ~ ,.,..1 H wMJ .. 
of 1.trH~. little ~r tlG 1ai~•1 •t•t1'g of 

tN eff 1 lileftt . 

FC-t>i Flit Cr~t • lnO 1i111rds doWn· 751 r'OCli. 10 tt . Laro. ..., ~ s•• of COftt!N ltd ~Y 
~trelllll or effl~ent. 25'! 9t&~•l tr1~ tft 11~ 6nd itqu1tt< pll-ftts: 

bc:lttcllll not c-.l•t.l1 c.o.,.f'N, 
FC-03 Flet Ct11*K • 2 •1le~ down- w t"O(f 

2~ ft . illtdvc t tC>ft ,,1 • l IJI t jJf'Glm't~I t l t~fll 
~trea11 or effl11e"t • ion Y4"d' ~ 9r1.,.1 ..t111 -~-~t. 
aboYt confl.,."'• w1t~ Salt ~Sw~r. 

SP.·U salt ~1we-t". lll •11~ •bov. ,on- w rock )') ft • No 11rp growth a. of • l'" ,,..Mflt. . 
f'1 u1~1 af SI l t R 1"1,. •nd .t~t. 9r1tttl 
Flit CrN~. 

SR-D1 Salt Pt~~,. • ZO y1rdi .,.lO'lll WMKt •o ft. eo"flutfKe -tth Flit Crtek. SOl 1r1~1 

~·~z Salt -~ •• ~ • l •1111 ti.lo. 5M L"OCl 40 ft , IG th §wl"1>9,. .....,,.,, uu.. on t "* 
t.Oflfl Llefl<:~ wi tl'I n • t ( rttli . ;o':. {Ir ne I tdG• Of 41 ~ll lsllf..l'd i~ tl'e 

111:idtll• t>f ~lt fflffr . 

!I ~Jl si!f!Plts ~ co9lt<.ted" 1~ ~~• ~ iow ,.c~fl• •~e•i . 
l~C!~t FC·~i·l •ftd rt-g~·2 . 

Tmo Sv~bf,. ~•lll01~~ -*~ ~o!i t~ttd It •• ,~ '~t•Q~. 



TAaE 2 

ANTll! .......,. af lmltt.1c ~--
Collect.d lrm nat CMll@ 1 """=:::; W.-1!!1 

S.nth1c Orv.an1ims Ft...U 

f e!!DIU.Opt,eA.4 

k&tu ~p. 7B 

E.plclN!tUl4 ·~. 2 
~p4t1~6J:1. 
Htpta.a&MAl .ap. 

r 't.icaft!W 
~~p. J 
H~pl!(C1'~ ~p. 1 

Ptucptf..U 

~~~ .. ,,. 2 

H!IM£tW1 

~ o.'L-' x..id4~ 

Col«-pt&ou 

Ebt<~~ 14 

1'iptvt« 

SiJ!ilidUlill ~ 33 
ChiltJI~~ 11)5 

~""· 3 
T.t.pu.t.idil~ 2 
Rliq.io.wt.lt. 
r~ 

OUsodutU~ ~6 

AMdidA 
H.iAud4° IWl 56 

Tot&I 9'imblr at K1nds . . . 12 
Tot&J Numbl~ l)er SQ. ft.. . 355 

n..t# 

Q 
Q 
Q 
Q 

0 

Q 

Q 

0 
Q 
Q 
Q 

Q 

13 

FC-0..-1 

l 

... 

l 

5 

• 
B 

rt-°t-2 

lOl 
ll 

72 

.t9 
67 

l 
1 

1!5 

39 

rt-02 fC'"°l 

"78 Ul 
l ' .... .. 

1 .. 

1 

138 118 
seg l2~, 

2 
1 

57 f) 

16 2 

7 g. 

lll9 1.cH 

y QuaH tat he s•ple - not und fOI"' CClllPUUUon of nullbtr of ctrgantSlflll Pt'" sq. ft. 
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FourtHn diffl're"t lll:h'lds cf orglf'lhm Nete collected '""" the upst'r'Hlll 
control $tltio-tt ffC-U). Df the Ot"g.an1gis coHKtll!!d. polluticn Hnsit1w• 
Nyf Hes I 8a.«i.4 .ip. } were the fnO\ t Pte'VI l ~t t uerag t ng 78 ar;.n1 YtS 
per ~q. ft. Altha~h pollutt~n s•n~it1ve caddi5 flies and stonefltes 
were collected. the saall ... ,. tall.en ind1c1t• a •inor role tn tl'te 
bentJlic po~htfan. BllckfHe~ aftd midges anr1gtd l3 and 105 o~fttsas 
pe~ $~.ft .• res~ttwely. 

Tn~ fttSt dc~~tre1111 st1ti0Ji (fC·D1-l) illusttates t~ detTf .. ntal (ff.ct 
of the "'heY e-ffh1ent an tt. blnthic c~nHy. The first Su~r sampl~ 
'FC·D1-1) ~s taken an the ~•11e side of the stTe-M11 •s the efflll@nt di~· 
cha~. Thi bottom was cO\lered with a th~d. late~ C)f CO-'ge1led whey far 
4pproxtnt~lJ' 50 .Y•rds downstrH• fra11 the dh.c.hal"'ge. Tll11t hr;e rectu'~ 
t1~n of all k1ftd~ of 0?"91ni5'ns is likely the result of t~& ~th•r1ng 
effect of th~ ~hly rttn@r than eny toiic qual1ty. 

lateral 11111h1ng Df tti~ Mhey tti111d ttcJt been affected ilt th~ fi nt downstr-e• 
st1ticn. Conseqwently~ thll Surber s1mp~e taken ff'Olft the side of the 
str@I• oppc~fte the d1schi111rgl' (FC-D-Z) d1d not ~now ~n1 detrinenlll 
effect of the whey. 

At the s~cand da11i1nstt"eatn stat1on {~C-az), 300 JiTds doWfl~tr@I~ of the 
dfs'~~:)e. lirgl! increases tn thf! average ~ber of lll'layf1fei~ blackflies 
and J1tdges wt!r@ observ~. MayfHes f &4a~ :.p.) f n'reilll~~d from an 
a\lerage of 7a Drgani~l!\'S per SQ- ft. at th~ up~tre•~ contr-al st1ttDn tD 
478 organ1illls per sq. ft. Blackfl,es ~nd •idges 1ncreased from 33 1nd 
105 argan1s.ms S>@r sq. ft. at the tontrol itation to 138 and 546 organisntS 
per $Q. ft .• respectively. The larqe in~rease in organis•s 'lff.5 due to 
the enr1ch1ng effect of the sewaige portiQn of the effluent as ~vtdenced 
by s~bstantfal increa~es in or9anic tarbon, total nttrogen. ~nd phosphorus 
levels dOlfnstre-arn of the &ffluent (Tables 3. 4, and 5). fhe enrtchi"9 
effect of the efflu~nt. hOwever. tanP10t be clas~ifi~ as detrtlM!rt.al 
since not only the midi;re~ 11111tre incr&as~d but al~o the meyflfe~. a ITtiillljor 
fiih fcod Or"'9an1s~. 

At the list $tatio" sa~pled on Fl~t Cnt~k (fC·D3j, appt0xirnately t'lllQ 
~iles downstr~1m of the d1s~h~rge. the quant1ty of mayfl1e~. blackflie!, 
~nd mtdg!s Mas s1gnifttantly hig'-er than th& up~tre1• ccntrol station 
{FC-U). Mayflies ·'.&11!.t<.J lp. I av~r1ged 133 t.1rgan1sais per- sq. ft. as c.ant­
p.ared to 78 o~ganiSITls ?e~ ~q. ft. at the control station. Blackfl1es 1nd 
m1dges aweraged l18 and 1221 orga~iSJns per sq. ft. •~ compared to 33 and 
105 or-gln1Sias per sQ. ft .• respactiv1ly. at the control ~tlt1on. Although 
111 of the abDYe orgin1~rns ~xntbited intr~S~$ f?'Qm the respe~tiv~ control 
station ~am~les. only the mtdges experienced an tt'li(;~aie in arsran1~rns per 
sq. ft. frQll the pre~tous sa•pl1n~ station (fC·D2). The decre•~e tn may~ 
flies and ~'•~kflies from the previous st1tion 1ndicates a lessening of 
tne enr1chnlent eff~ct of th~ effluent due to dilution (fables 3+ 4~ ind S). 
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!!.fil.1 
:ot.a l Orgatt1t Ca .. bort ltv~~~ at flat Cffet Sanlpl1f!9 Su~on~ 

- ·------ Tt.iu1 --· li'.,-1" Tot.1 
Station Date Orga,, k C..rbon ':'Mgan1c; C1ttiGn 

~~sDl ___ {-a[ll --

FC-tJ 8/2~172 ... 0 • 2 .3 
S!ZfJ/72 < LQ 
8130!1~ , . (') 
sn11n 4.0 
9/01/7?. c l.('I 
'H02/72 _l. (I 

fC·E R/28/7Z 22') )472 
S/29112 111n 
8/3f'l/72 46Jt:l 
8/31/72 36A~ 
9/!)1 {72 119 
9/0202 A~?O 

fC-o~-1 ~ sam~l!~ ta~e" 

FC-0 -2 'No sMnpl!~ taken 

fC-D 2 
2.12P-n? .,, 79 .. . 
?:/Zr,17{. fj 7 
?.130/:"( lJ~ 

~111 r12 12Q 
~/!11 /72 t 
()1nun lZ~ 

Ft-03 i>,/2f!:/72 iq l .l 
3/29/72 , !l 
'M3f'J/7( 7 
8/31 /72 Hl 
9/01 /72 13 
~1021n l( 
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TABl.E 4 

Total Phosphann; ~ls. at flat Cr"ffk 5-lt!!i si.ttons 

Aqrqe 
Stltian DI~ Total Pho1~rus Total ,...,SF 

(5/l (M/1 . 

f'C-U 8/28/72 0.0§ O.M5 
8/29172 0.01 
8/30/72 0.05 
B/31/72 0.06 
9/01/7Z 0.02 
9/Q2/7'l C').02 

F'C-t: 8/W72 10.9 78.7 
8/29/7'l 12S.O 
8/30/72 162.0 
8/31/72 ~.is 
9/01/72 10.0 
91oi112 82.5 

FC-r>1-1 Na sup 1 H t.lkefl 

FC-0,-2 llo sa11Ples taken 

FC-02 8/ZJ{72 0.53 ~.lJ 
B/29/12 2.00 
8/'30112 4.50 
8/31172 J.00 
9/01112 0.2S 
g/02('12 2.50 

FC-U3 8/"J.8/72 0.3Z 0.44 
8/29/72 0.58 
8/30172 0.4S 
8/31172 0.4S 
9/0lf12 0.56 
9/02/72 0.29 
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TABLE S 

Total M1tro_9!n L~els at flit Crffli: S!mpl1M Suttons 

SUttori. Date Total lUtrogen 
A'Verage 

Total M'tt~ 
~!Sll l (!!Ill} 

FC-U 8/28/72 < (1 . 1 < 0.14 
8/2~/72 Q.2 
8/'30/72 0 . 25 
8/31/72 !U>4 
9/01/72 0.02 
9/02/'12 0.26 

FC~f 8/28/72 13 .4 •6l .5 
8/29/12 iZJl 
8/30/72 21§3 
8/31/'12 200 
9/Q1/'J2 8 
9/02/72 264 

Fc-n1-1 No s1~le5 t1ktn 

FC-01-2 No se11ple$ taken 

FC-D2 S/28/72 1.12 
8/29172 5. 10 
8/30172 7.3S 
8/3l/7Z 5 .91 
9/lll/72 0.44 
9/02/72 B.O~ 

FC-03 8/lf'./72 0.87 {} ,gg 
S/29/72 0.7B 
8/30/12 n.73 
~/Jl/72 l.08 
9/01/72 l.32 
9/02172 1.20 
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A decr"tase tn algal cOYet"1ng on ""' bottGii. 1MI COftt"'*'t '1'91hti:tion t• 
thfl actual aiaount of 1ubstntua s.pled, 11111 also aecCMltft fllr pe.-t of 
tt. reductt~ 1n the nmber of 0f'9tntSllS pe .. •q~ ft. TM re.son fOf' 
tti. hlcn•s• 1n the ..um.r of .tdges f)t1' sq~ ft. fro11 tM "9ffiOU$ up­
streen 1t1t1Qn 1s ftOt kf'<»Wft, 

The only evident otr1menUl effect of the •ffluent 'Ifill the .nt.Mrt,..q 
b;- tile CGftlHled ~ •t Ulllpl '"' station fC-DJ-1. Alt*th ,.,..,. 
Wbe1 wa1 absarvtd ~, ........ as flr n s1111111tn; 1t1tion FC-DJ, no bl..nt .. 
tng effect NH ev1,_,t u the cOJ19Hled _, .-1 hol1ted to mall •n•s. 

Large nduc:tfons in dtuohlld ~ ~•ntr1Uorrs. a po~s1b1• dl~i­
IM!ntal effect af whey distl'\artts 1nta watef' • ._..._ not realtnd. Thi dts .. 
sol'ffd oqgttt lev.1 w11 reduced fr"Oll 1n anrage of 8.0 111/1 at ti. ~it,.._ 
C0'1tro1 stattor. to an l'ffTli• of 5.7 mQ/l 1t Sd(J1ing 1.Ut1or. fC...t>i, l N­
duct~cn tnauff1ctMt to produ~ gn>IS ct.trt-.ntal •ffec:u i" thlt t.nthic 
ca.untty. At sampling station FC-D3. t~ d1S$0lMd ~ COllf;tntnti~ 
IV4tr-Aged 7.J 9KJ/l. 

Intttal en•trut1on of the SAlt !'{her tMtnt.hic saap1es •v1dlftced POllut1on 
sl'1is1t1.ve IDl.l'f11ts. caddh n 1H. and ston1n 1•s, both upsb'Mlt am .,__ 
streu of the conn uenc• af Salt R111er 111d Fl at Creek. "-' "° det.r~ta l 
effects of the effluent on the benth1 ~ ~t11 ty were obMnld •t tti. 
fa~thtst dawnstrea. stattDn an Flat c,...t (FC---03), f~tii.r process1ft11 of 
tile bei\thtc. S111Ples fl"Qll Silt R111er to 1haw d•tt,-.ul •ff11ets on 'CM 
*t1'tc conun1ty below tht ~nfluenc:e w.1 ~ UJ1Mote11uy. 
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TABl.E 6 

Dtssohed 12-m•"' CoftCentr1tfcns 1t nit Crwel S.,l1M Stat10!!S 

Ots~o1Yia ~en J'ver1g• b1s101Yia 
SUttDn Date Co?lc-fft.-1 t tcms ~ CM!C91t"tt~s 

(~l} (9111) 

FC:·U 8/28/72 8.l tLO 
8/29172 7.6 
8/30/7Z 8.0 
8/31172 8.1 
9101/12 8.2 
g102112 7.9 

FC-E 8/28/72 3.6 2.7 
8/29/72 1.7 
8/30/72 1.S 
8/Jl/7Z 2.9 
9/0l/72 4.9 
g102112 l.4 

fC·D1-1 ND 5ampl~' collectl.'d 

FC·D1-2 No ~1mples call•ct~ 

FC-D2 8/28/7'l. {; • r) 5.7 
8/29/72 5.4 
B/30/72 5.4 
8/31172 6.l 
~/01 /72 S.7 
9/02/7Z 5.4 

FC-03 8/'Za/12 7.S 7.3 
8/29/72 7.4 
8/J0/72 8.Z 
!/31/72 7.7 
9/01/72 S.2 
9/02/12 7.5 

- Hl ~ 



1. The Star Vall-, 0.1ry, Thayne, ~1nf, d15t.ht"9" ~~.-cl ra-.. 
se.~ into Flat CrMk, wttkh th"" nows h1to the S.lt IU'Nf'. 

2. On Octabl:r 2g.Jo. H72. 'lllmlber$ of the Aegton VUI ~v1ra..nU1 
Prot.Kt ton Agtmcy conduc:ttd a blnthi c a.,-g&nt • sunt1 aft tt. n It 
Creek Ind ~ Se 1 t R he.. to dete ... t PW! POSSih1 e effect' of tlle ~ti .. 
Ve 11 Q DI t r''I "fl utnl on the bl'"tht c 1Mt'f"tebrete ComM'i t1. 

3. Tt• •ffl ant hid ii detT"1mnt11 11ffac. t a... tM M_..th1 it c~1 ~ ht 
fl at Crnli: due to 1 -.Ctf'l•r1 ng b llft ... t af COft9M 1 td -"*1 dasflOS t t.d 
on the bot.t.g19. TM blanuttng occ:urred on:ly ori the afflftftt stdt 
of the stre• and extllfldtd for •P'3rcu1.t111tely :m to .tn 11'1'd$ dotiM­
streP fl"09 the dtscherge potnt. 

4. Al though lllHH of' ccngu 1 Ml whey w.r• obHnred 300 1&1"dl dcnmstrMilll 
f'tQ9 the d1$~nargt, no blanlcet~ng of the bott.Cllll occtll'f'Wd. The ~ 
lllllljar const1tutnts of th~ benth1c ~l&t1~..,...yf11es. bltekfl1es, 
and m1dg11s--increu9d 9re1t11 fn. tht upitrMl!t Cc.!'ltro1 statt<m dut 
to t.h11 llM''h:•nt •ffec.t of th11 !.!WA~ portion of the tfflHflt. 

!S • At the l i1 st ;::o.,....s tre1• station on F1 It Creek. t.ht qr.1111ti tr of lllllY­
fl t es ~nd blackf11•s~ althau9" qr@tltly rctduc:9d f'11111 the ~ious 
uPStrea• stationt sti1 l exceeded the control stat ton SllllPltl'I. 

6. No CS.tr1'111Hta l •ff ec t of the 11ffl u11nt was obset'Ved at tht f•,.'thest 
de)tlnstroeun umpliP19 station on Fht Cll"'Ht. 

7. Dis~olved oxygen toncentrtt1Qns wer~ net ~r@1tly rt!ftucld 1n Flat 
Crffk du• to Ml'llt1vely "1gh d1 ss.ol ved O.Jygien leYels of th@ •fnUHt. 

8. Initial eJC.amtnatton of th~ Silt R1ver benth1c 111111ples thenlitd pcJl1u­
tton senstttv-& 1111.Yflies. cadd1~ flies, and stonef11es e¥t~t both 
LIPS trNm 1.rwl dcum.s tf'~ant Qf the con fl u@nce. of Fll t ere.ti: el'fd tM Salt 
IU ver. A~ no detti 11enta l effec u of the ~fl ~nt DTI t~ bet~ tc 
~n1ty were obsttved at tt'.e ferthest d~t~• st1t1an on flat 
Creek (FC-D3), further processing of the bent1'11c sarip1e$ fl'Olll the 
Salt R1v~r was. deen@d unnec@ssary. 
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